Abstract
Introduction

26
The European Commission adopted in 2007 the so-called EU climate and energy package, 27 which aims to provide 20% of the EU's energy consumption through renewable energy 28 sources by 2020 [1] .The need for increasing the share of renewable energies in the total functional constraints -aspects of great relevance that have not been jointly considered so 50 far. Being a young industry, the accurate prediction of the tidal stream energy resource, 51 subject to all the aforementioned constraints, is nevertheless fundamental to attracting 52 investors (both from the public and private sector), boosting the development of this 53 renewable energy through accurate policies [16] , and attaining, as a result, grid parity with 54 conventional sources of energy [17] . The challenge for Government and industry is to find 55 ways to harness this energy at an acceptable cost, which maximises the real economic 56 value generated [18] while balancing the impact on other marine users and economic 57 interests [19] .
58
The objective of the present work is to develop a new methodology for selecting tidal 59 stream hotspots and to apply it to a case study, in order to thus show how the potential for Second, the energy that can be harnessed in these areas is computed by means of a 65 geospatial Matlab-based program designed ad hoc, which allows for taking into account 66 the power curve of a specific tidal turbine and in particular, the cut-in and cut-off velocities
67
-the SeaGen turbine is chosen for the case study, but the method can be applied to any 
138
The density map was obtained throughout the above-mentioned hydrodynamic model following expression:
154
where Cp is the power coefficient, ρ is the water density, n is the number of was an input of the LCOE calculation, as shown below 
185
(e) Operational costs were based on the installed power [41] ( Table 1) .
186
(f) The distance to the shoreline (L) was calculated as a function of the minimum 187 distance to the shore.
188
(g) A 20-year technical and economic lifetime was assumed (T).
189
(h) A 10% annual discount rate (r) was considered [35] .
As a result, the spatial distribution of costs to produce 1 kWh of electricity during the shipping, MoD (ministry of defence) areas and nature conservation agreements ( Figure 5 ).
200
Other aspects, such as proximity to a land-based electrical substation, can also have an 201 effect on the offshore deployment ( Figure 5b ).
202
According to their degree of negotiability, the competing uses can be divided into "hard" Coastguard Agency is recommended in order to minimize the risk of collision with a tidal 213 stream device [45] . Otherwise, there may be objections to a project proposal on the 214 grounds of navigational safety or emergency response preparedness. Bristol Channel are presented in Figure 5b . They were used to make a narrower selection 235 of the areas with greater economic viability (Figure 2 ). 
Results and discussion
249
The available power in the tidal flow at a site, notwithstanding, cannot be extracted for 250 energy production in its entirety [5] . Limitations such as channel geometry and technical year -1 by a percentage of 26% and 40%, respectively. This is a relevant result, for it
267
shows that resource assessments of a particular area cannot be understood without 268 technical constraints. In this regard, it can be seen that technological development (in the 269 form of an improvement in the power coefficient value, in this case) can enhance the 270 productivity of , and thus, enhance its economic viability for tidal stream energy, since the 271 LCOE is related to the amount of electricity generated. velocities (below 1 m s 1 ). In principle, these areas would not be of much relevance for 302 tidal stream energy applications, and therefore could be used for other purposes [5] . These new areas would increase the total size of the hotspots by 6.44% (over the economic 327 regions). Thus, the surface area of the economic area would represent 17.06% of the total 328 surface area of the Bristol Channel.
329
Of all the hotspots, Watchet (A4) has the advantage of being close to a grid substation.
330
Lynmouth is also near to a land grid connection point (at a distance of 3.5 km). This Coupling this model with a geospatial Matlab-based tool, the spatial analysis of the energy 348 production and cost was carried out. In the second step, technical constrains were 10) and below 3 (for zones B1 and B2, Figure 10) . A similar procedure is followed for the 7 same constraints and in the end, the boundaries of the selected (conflict-free) areas are plotted 8 in Figure 10 . 
